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@ Load lock chambers (10, 11, 16, 17) having a 
function of detecting positional deviation of wafers 
are provided in a process chamber of an ion injec- 
tion apparatus, two on a carrying-in side, and two on 
a carrying-out side. One load lock chamber on the 
carrying-in side and one on the carrying-out side are 
used as a standby. Carrying-in and carrying-out 
members (9) and (18) are formed outsides the pro- 
cess chamber. Two transfer members, (12) and (13), 
are formed in a process chamber (1). A dummy 
wafer stage (14) is formed at a position which the 
transfer members (12) and (13) can access. Wafers 
are transferred from load stages (7) and (8) by the 
carrylng-ln member (9) via the load lock chambers 
(10) and (11) to the process chamber (1) through a 
double operation line. Loading a wafer on the turn 
table (la) and unloading a wafer therefrom can be 
performed simultaneously by operations of the trans- 
fer members (12) and (13). The wafers are similarly 
carried out of the apparatus in a double operation 
line. At this time, dummy wafers in the process 
chamber is used, if necessary. 
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This invention relates to a processing system 
having an innproved nr^echanlsm for transferring ob- 
jects such as senni conductor wafers. 

Fig. 3 shows an exannple of an ion injecting 
apparatus in which ions generated by an ion gener- 
ator f in a terminal unit T are turned by an analysis 
magnet M and pass through an accelerating tube 
A. Then, the ions are successively injected into a 
plurality of wafers W placed on a turn table 1a 
(which is positioned vertically during an ion injec- 
tion process) located in a process chamber 1 . 

The wafers, which are supplied from an exter- 
nal device, must be placed at exactly the right 
positions on the turn table la. For example, as 
shown In Fig. 4, wafers W are transferred one by 
one from a carrier 3 placed at a predetermined 
position outside the process chamber 1 by a trans- 
fer robot R1 to a positioning apparatus OD, accord- 
ing to conventional art. The positioning apparatus 
OD detects the orientation and the center of each 
wafer. If the orientation and/or the center is found 
to deviate from the correct one, the positioning 
apparatus OD corrects the position of the wafer by, 
for example, two steps: correcting the orientation 
and the correcting the central position. Thereafter, 
the wafers W are transferred from the positioning 
apparatus OD by the transfer robot R1 to a load 
lock chamber 2, a vacuum is created in the cham- 
ber 2, and the wafers are subsequently transferred 
therefrom to the turn table la by a transfer robot 
R2 provided in the process chamber 1 . 

In addition to the apparatus shown in Fig. 4, 
various other apparatuses and methods can be 
employed to batch-process wafers in a vacuum or 
in an atmosphere at low pressure. However, since 
it is difficult to transfer wafers between a vacuum 
and a non-vacuum state and since the unit of 
process (the number of wafers which can be pro- 
cessed at a time) differs from the unit of transfer 
(the number of wafers which can be held by a 
carrier at a time), the conventional wafer transfer 
apparatus has the following drawbacks: 

1 . It Is difficult to achieve an interface between 
the wafer transfer apparatus and a wafer carrier 
distribution mechanism whereby the manufactur- 
ing process can be automated. Therefore, a 
special interface unit must be added, resulting in 
extra cost and a substantial length of time being 
required to correctly set up the apparatus. 

2. Since a number of transfer steps are required 
and many of them include a wait time, wafers 
cannot be transferred quickly. 

3. The order of transferring wafers is not suitable 
for keeping the main surfaces of the wafers- 
clean. For example, If a wafer above another 
wafer is moved, dust may adhere to the main 
(upper) surface of the lower wafer. 

4. Since the unit of process differs from the unit 



of transfer, wafer management is complicated. 
For example, when a processed wafer is stored 
in the wafer carrier, an operation of placing it 
back to the slot wherein the wafer is originally 
5 held is very troublesome. 

5. Since wafers are transferred via a positioning 
apparatus, a relatively large number of transfer 
steps are required, thus increasing the possibil- 
ity of wafer damage and/or particle contamina- 
10 tion, and lowering the production yield. Further, 
the greater the number of handling steps, the 
longer is the transfer time, thus reducing the 
throughput of the apparatus. 
The present invention has been developed in 
15 consideration of the above and its object is to 
provide a processing system having a high 
throughput, wherein objects are transferred quickly. 

Another object of the present invention is to 
provide a processing system wherein an object can 
20 be handled with ease during output and input oper- 
ations. 

According to the present invention, there is 
provided a processing system comprising: a first 
casing defining a space in which the pressure is 

25 highly decreased and an object is processed; a 
second casing defining a space connected to the 
space defined by said first casing via a path 
through which the object is transferred, the pres- 
sure of the space defined by said second casing 

30 being highly decreased; a carrying-in opening 
formed in said second casing to allow the objects 
to be carried into said second casing; a carrying- 
out opening formed In said second casing and 
distinct from said carrylng-in opening to allow the 

35 objects to be carried out of said second casing; a 
first load lock chamber, connected to said carrying- 
in opening and having a gate for opening and 
closing said carrying-ln opening; a second load 
lock chamber, connected to said carrying-out open- 

40 ing and having a gate for opening and closing said 
carrying-out opening, said second load lock cham- 
ber defining a space which is controllable in pres- 
sure independently of a space defined by said first 
load lock chamber; first transfer means, mounted in 

45 said second casing, for transferring the objects 
from said first load lock chamber through said 
carrylng-in opening to said second casing; second 
transfer means, mounted In said second casing, for 
transferring the objects from said second casing 

50 through said carrying-out opening to said second 
load lock chamber, said second transfer means 
being distinct from said first transfer means and 
able to operate independently of said first transfer 

means; a Garrylng-in pQrt--formed--in -said-first-load 

55 lock chamber so as to communicate with a space 
outside said first and second casing, said carrylng- 
in port being opened and closed by a gate; 
carrylng-in means for carrying the objects into said 
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first load lock chamber through said carrying-ln 
port; a carrying-out port formed in said second load 
lock chamber so as to communicate with a space 
outside said first and second casings, said 
carrying-out port being opened and closed by a 
gate; and carrying-out means for carrying out the 
objects from said second load lock means through 
said carrying-out port. 

By virtue of the present invention, receiving of 
an object to be processed and transferring of an 
object which has been processed can be per- 
formed simultaneously. As a result, objects can be 
continuously transferred through an input line and 
an output line. Further, a double operation line can 
be easily attained by using, for example, two load 
lock chambers. Thus, the transfer speed can be 
increased. 

If deviation of an object can be detected within 
a load lock chamber itself, there is no need for a 
separate, external, positioning apparatus as in the 
conventional art. As a result, damage or particle 
contamination of an object can be reduced, and the 
overall system made more compact. 

If a storage section for storing a dummy object 
is formed in the process chamber, it is not neces- 
sary to transfer a dummy object from a stage to a 
loading stage and convey it into the process cham- 
ber via the load lock chamber. By virtue of this 
feature also, throughput can be improved. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a schematic diagram showing a plan 

view of a processing system according to an 

embodiment of the present invention; 

Fig. 2 is a diagram showing a side view of a 

portion of the load lock chamber shown in Fig. 

1; 

Fig. 3 is a schematic diagram showing a view of 
the overall structure of a conventional ion injec- 
tion apparatus; and 

Fig. 4 is a schematic diagram showing a con- 
ventional wafer transferring apparatus. 
An embodiment of the present Invention will 
now be described, with reference to Fig. 1. The 
system of this embodiment comprises a carrier 
input/output port 4 for transferring a wafer carrier C 
between the system and an operator or a transfer- 
ring car for carrying the wafer carrier C. The carrier 
input/output port 4 has four carrier stages 4a ar- 
ranged in a line, so as to transfer four carriers at 
most. An input carrier buffer 5 and an output carrier 
Hbuffer- 50 -ar e - f 0 rmed^^- 0 n— e ithe r — ^si de — of— the- 
input/output port 4 to temporarily store the carrier 
C. The carrier buffers 5 and 50 have two carrier 
stages, 5a and 50a, respectively. 

The carrier C has U-shaped slots and is able to 



hold 25 wafers as objects to be processed. In this 
embodiment, the carrier C on each of the stages 
4a, 5a, and 50a is arranged such that the wafers 
stand vertically. However, It may be arranged so 
5 that the wafers are positioned horizontally one on 
another. The carrier C is always kept in an at- 
mosphere to which pure air is supplied from an air 
supplying device having an HEPA filter. 

A path 6a is formed along the stage line con- 
to sisting of the input/output port 4 and the carrier 
buffers 5 and 50, A traverser 6 for transferring the 
carrier C moves in the path 6a. The traverser 6 is 
capable of moving along the longitudinal axis of the 
path 6a, rising the carrier perpendicular to the 
15 plane of the drawing, and moving the carrier C 
perpendicular to the longitudinal axis of the path 6a 
to place the carrier C on carrier stages. The traver- 
ser 6 is movable freely from one stage to another 
among 12 stages, i.e., the eight carrier stages 4a, 
20 5a, and 50a, two loading stages in a carrying-in 
area S1 (to be described below) and two unloading 
stages in a carrying-out area S2 (to be described 
below). 

The carrying-in area SI and the carrying-out 

25 area S2 face the stage line with the path 6a there- 
between. A process chamber 1 is arranged be- 
tween the carrying-in area S1 and the carrying-out 
area S2. The carrying-in area S1 includes two 
loading stages 7 and 8 on which the carrier C is 

30 placed to withdraw wafers from the carrier C1 , and 
a carrying-in member 9. 

The loading stage 7 is fixed in a position which 
the traverser 6 and the carrying-in member 9 can 
access. On the other hand, the loading stage 8 is 

35 rotatably movable between a position in which the 
loading stage 8 receives the wafer carrier from the 
traverser 6 and a position in which the carrying-in 
member 9 withdrawn wafers from the wafer carrier, 
since these positions do not coincide with each 

40 other. The wafer carrier is placed on the loading 
stages 7 and 8 in a manner that the U-shaped 
opening thereof faces the carrying-in member 9 
and wafers in the wafer carrier are positioned hori- 
zontally. 

45 The carrying-in member 9 comprises, for ex- 

ample, a horizontal articulated robot arm 9a having 
a vacuum chuck at its distal end. The carrying-ln 
member 9 Is capable of moving in three directions, 
i.e., rotating, extending/contracting, and going 

50 up/down, or two directions. I.e., rotating and 
extending/contracting, to transfer wafers between 
the loading stages 7 and 8 on one hand and load 
lock chambers (to be described below) on the 
other^ 

65 Two load lock chambers 10 and 11 are inter- 

posed between the carrying-in area Si and the 
process chamber 1 for performing, for example, ion 
injection. In this embodiment, the load lock cham- 
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bers 10 and 11 hold one wafer each. Each of load 
lock chambers 1 0 and 1 1 comprises a gate on the 
atmosphere side, a gate on the process chamber 
side, and a vacuum pump (not shown). A deviation 
detecting member D is incorporated in each load 
lock chamber, and detects the degree of positional 
deviation of a wafer, i.e., deviation of the angle of 
rotation and deviation of the center. 

The degree of positional deviation of a wafer is 
detected as follows. For example, a wafer is rotated 
horizontally by a rotational member. A laser beam 
is applied perpendicular to the surface of the wafer, 
so that the distance between the periphery and the 
center of the rotation can be detected. The dis- 
tance is detected for every rotational position, 
thereby detecting the degree of positional devi- 
ation. However, according to the present invention, 
the degree of positional deviation can be detected 
by other methods, for example, by using an image 
picked up by a TV camera. 

At least one of the load lock chambers 1 0 and 
11 may be a type of chamber which can hold a 
plurality of wafers as a batch, for example 25 
wafers like the carrier. In a case that a plurality of 
wafers are held by a load lock chamber and posi- 
tional deviation of these wafers is to be detected, 
the wafer carrier is engaged with an elevating 
member and set such that it does not collide with a 
turn table in the load lock chamber when it is 
lowered. The carrier holding the wafers is intermit- 
tently lowered and the wafers are rotated by the 
turn table one by one in order from the bottom, to 
detect the positional deviation. Thereafter, the wa- 
fers are sequentially output from the load lock 
chamber. In this case, for example, an optical unit 
for detecting the periphery of a wafer must move 
between the Inside and the outside of the path 6a. 

Positional deviation of a wafer is corrected as 
follows in this embodiment. Deviation of an angle of 
rotation (direction of the orientation flat) is cor- 
rected by rotating the wafer by rotational shafts of 
the load lock chambers 10 and 11. Deviation of the 
center is corrected by a first transfer member 12 
by adjusting the amount of extension and contrac- 
tion of a first transfer member 1 2 when It receives 
the wafer. However, the deviation of the angle of 
rotation may be corrected by the first transfer 
member, or both of the deviation of the angle of 
rotation and the deviation of the center may be 
corrected in the load lock chambers 10 and 11. 

The process chamber 1 includes the first trans- 
fer member 12 and a second transfer member 13. 
The first and second transfer members 12 and 13 
have the same structure as the carry-in member 9 
described above, i.e., these member respectively 
comprise horizontal articulated robot arms 12a and 
13a. These members are capable of rotating and 
extending/contracting. The process chamber 1 in- 



cludes a dummy wafer stage 14 on which dummy 
wafers are placed. The dummy wafers are trans- 
ferred to the turn table la as dummies. The turn 
table la has 25 (the same number as the wafers 

5 which can be held by the carrier C) wafer platens 
15 arranged along the circumference. In an ion 
injection process, the table 1a is positioned verti- 
cally and is rotated so that the wafers in the plat- 
ens are processed in order. 

10 Positional relationships among the members 

and the configuration of the load lock chambers in 
this embodiment will now be described. The dis- 
tance between the center P of the reference posi- 
tion of a wafer (the correct position of the wafer) in 

75 the load lock chamber 10 and the center of rotation 
of the carrying-in member 9 outside the process 
chamber is equal to the distance between the 
center P and the center of rotation of the first 
transfer member 12. This relationship also applies 

20 to the load lock chamber 11. The center of the 
dummy wafer stage 14 is apart from the center of 
rotation of the first transfer member 12 by the 
same distance as above. However, it is not neces- 
sary to equalize the distances as far as the mem- 

25 bers 9 and 12 can access the chambers 10 and 1 1 . 
The gates on the atmosphere side face the 
carrying-in member 9 such that the longitudinal 
axes thereof cross each other at an angle less than 
180* . The gates on the process chamber side face 

30 the first transfer member 12 in the same manner. 
In short, ports 10a, 10b, 11a, and 11b, on which the 
gates of the load lock chambers 10 and 11 are 
provided, are arranged as shown in Fig. 1. With 
this structure, since the carrying-in member 9 and 

35 the transfer member 12 can be arranged close to 
the load lock chambers 10 and 11, the overall 
system can be compact. The positional relation- 
ships and the configuration of the load lock cham- 
bers in the carrying-out area are the same as 

40 described above. Ports 16a, 16b, 17a, and 17b are 
arranged as shown in Fig. 1. 

The first transfer member 12 transfers wafers 
from the load lock chambers 10 and 11 to wafer 
platens 15 on the turn table la. The transfer mem- 

45 ber 12 also transfers dummy wafers from the dum- 
my wafer stage 14 to the wafer platens 15. In this 
operation, each dummy wafer can be transferred 
either directly to the platen 1 5 or via the load lock 
chamber 10 or 11, wherein the deviation of each 

50 dummy wafer is corrected, to the platen 15. 

The second transfer member 13 transfers wa- 
fers from the wafer platen 15 to load lock cham- 
bers 16 and 17 having buffers (to be described 
below). If a dummy wafers is placed on the wafer 

65 platen 15, the transfer member 13 returns them to 
the dummy wafer stage 14. 

The carrying-out load lock chambers 16 and 17 
are mounted between the process chamber 1 and 
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the carrying-out area S2. Each of the load lock 
chambers 16 and 17 includes a buffer constituted 
by a wafer carrier capable of holding wafers of the 
same number as those which can be held by the 

wafer carrier C. Each load lock chamber comprises 
a gate communicating with the atmosphere, a gate 
communicating with the process chamber side, and 
a vacuum pump. At least one of the load lock 
chambers 16 and 17 may be a type of chamber for 
holding one wafer. 

A carrying-out member 18 and unloading 
stages 19 and 20 are mounted in the carrying-out 
area S2. The carrying-out member 18 has, for 
example, the same structure as the carrying-in 
member 9. In other words, it comprises a horizontal 
articulated robot arm 18a, and is capable of rotat- 
ing and extending/contracting. The carrying-out 
member 18 transfers wafers from the load lock 
chambers 16 and 17 to the unloading stages 19 
and 20. A wafer carrier holding processed wafers is 
placed on the unloading stages 19 and 20. 

The unloading stage 19 is fixed in a position 
which the carrier traverser 6 and the carrying-out 
member 18 can access. On the other hand, the 
unloading stage 20 Is rotatably movable between a 
position in which the unloading stage 20 receives 
the wafer carrier from the traverser 6 and a position 
in which the carrying-out member 18 inserts the 
wafer to the unloading stage 20, since these posi- 
tions do not coincide with each other. The wafer 
carrier is placed on the unloading stages 19 and 20 
in a manner that the U-shaped opening thereof 
faces the carrying-out member 18. 

In this embodiment, the elements of the 
carrying-in area S1 and those of the carrying-out 
area S2 are symmetrical with respect to the treat- 
ment chamber 1. In the treatment chamber, the two 
transfer members are arranged in symmetrical 
fashion. Therefore, the overall system is symmetri- 
cal. 

An operation of the above embodiment will now 
be described. Wafers which are to be processed 
by the system of the present invention are trans- 
ferred in one lot constituted by two carriers each 
holding 25 wafers by a wafer carrier transfer robot 
(not shown). The wafer carriers are loaded on the 
two carrier stages 4a positioned on the side near 
the carrying-in area SI (the left side of the drawing) 
of the carrier input/output port 4 which is provided 
as a carrier input/output section of the present 
system. By virtue of the four carrier stages 4a of 
the carrier input/output port 4, one lot consisting of 
two carriers holding processed wafers are transmit- 
ted to the wafer carrier transfer robot via two carrier 
stages 4a positioned on the side near the carrying- 
out area S2 (the right side of the drawing), the 
moment the present system receives the one lot 
consisting of two carriers from the transfer robot. 



The transmitting operation and the receiving opera- 
tion do not interfere with each other. 

The carrier C received by the carrier 
input/output port 4 is transferred by the carrier 

5 traverser 6 to either the loading stage 7 or 8. If 
neither the loading stage 7 nor 8 is vacant, the 
carrier C is transferred to the carrier stage 5a of 
the Input carrier buffer 5 on the left side of the 
drawing. Then, when the loading stage 7 or 8 

10 becomes vacant, the carrier is transferred thereto 
by the carrier traverser 6. 

The carrying-in member 9 withdraws wafers 
out of the carrier C placed on the loading stage 7 
or 8, one by one in order from the lowest slot. The 

15 wafers are alternately carried into the load lock 
chambers 10 and 11 arranged, for example, hori- 
zontally. When the load lock chambers 10 and 11 
receive wafers, the gates communicating with the 
atmosphere are closed so that a vacuum is created 

20 therein. At the same time, positional deviation of 
wafers is detected. 

After a vacuum is created in the load lock 
chambers 10 and 11, the gates communicating 
with the processes chamber side are opened. The 

25 wafers are taken out of the load lock chambers and 
loaded into the wafer platens 15 on the turn table 
1a by the first transfer member 12. When the first 
transfer member 12 receives a wafer, it is con- 
trolled so as to correct the deviation of the wafer on 

30 the basis of the positional deviation data detected 
by the load lock chambers 10 and 11. 

The turn table la rotates, for example, clock- 
wise upon reception of a wafer. This operation is 
repeated until all of the wafers are loaded onto the 

35 wafer platens 15. If the number of the wafers is 
less than that of the platens 15, dummy wafers 
which have been placed on the dummy wafer 
stage 14 in the process chamber 1 are transferred 
by the first transfer member 12 to the wafer platens 

40 15. In this operation, the dummy wafers can be 
transferred either directly to the platens 15 or via 
the load lock chamber 10 or 11, wherein the de- 
viation of the wafers is corrected, to the platens 15. 
Wafers which have been processed on the turn 

45 table la are taken out by the second transfer 
member 13 in a position 15a shown in Fig. 1, 
adjacent to the position where a wafer is loaded on 
the table, while a wafer is loaded on the wafer 
platen. The wafers may be take out in the position 

50 where a wafer Is loaded. The wafers are taken out 
In the order In which they were loaded on the 
platen. The wafers are inserted into the buffers (not 
shown) in the load lock chambers 16 and 17 such 
that the wafers are placed one by one from the top. 

55 Each buffer is capable of holding wafers of the 
number as many as that can be held by the wafer 
carrier C. When one of the load lock chambers 16 
and 17 is full of wafers, the other load lock cham- 
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ber is used. At this time, the used dummy wafers 
are returned to the dummy wafer stage 14 by the 
second transfer member 13. 

As soon as a load lock chamber is full of the 
wafers, the gate communicating with the process 
chamber 1 is closed and the pressure therein is 
returned to the atmospheric pressure. Then, the 
gate communicating with the atmosphere is 
opened. Thereafter, the wafers in the load lock 
chamber are taken out one by one in ascending 
order from the lowest slot, and returned to the 
wafer carrier placed on the unloading stage 19 or 
20. A wafer carrier which has become vacant in the 
loading stage 7 or 8 is transferred by the traverser 
6 to the unloading stage 19 or 20, so that the 
processed wafers are returned to the same carrier 
which has been used to transfer the wafers into the 
process chamber. The carriers, on which the wa- 
fers are returned, are successively transferred out- 
side the system by the carrier traverser 6 from the 
unloading stages 19 and 20. If necessary, the car- 
rier is temporarily loaded on the carrier stage 50a 
in the output carrier buffer 50, and then a lot 
consisting of two carriers is transferred to the car- 
rier transfer robot (not shown) through the carrier 
input/output port 4. 

The order of withdrawing wafers in each pro- 
cess of the above embodiment will now be de- 
scribed. First, the wafers are withdrawn from the 
loading stages 7 and 8, which have received the 
carrier C from the input/output port 4, in ascending 
order from the lowest slot, and loaded into the load 
lock chambers 10 and 11 in the carry ing-in area. 
The wafers are housed in the load lock chambers 
10 and 11 one by one. Then, the wafers on the turn 
table la of the process chamber 1 are handled in a 
first-in-first-out manner. Thus, the order of arrange- 
ment of the wafer is not inverted. 

Each of the load lock chambers 16 and 17 on 
the carrying-out area is capable of holding wafers 
as many as those which the carrier C can hold. 
Wafers are inserted in the load lock chambers 16 
and 17 from the top and withdrawn from the bot- 
tom, thereby inverting the order of arrangement. 
Accordingly, with regard to the load lock chambers 
16 and 17, the wafer in the bottom slot, which has 
been withdrawn last from the load lock chambers 
1 0 and 1 1 in the carrying-in area, Is withdrawn first. 
The carrier from which the wafers have been with- 
drawn in the loading stage 7 or 8 Is transferred by 
the traverser 6 to the unloading stage 19 or 20. 
The wafers withdrawn out of the load lock cham- 
bers 16 and 17 are loaded into the corresponding 
carrier c in descending order from the top slot. 
Thus, the wafers are returned to the carrier by 
which they have been carried into the system in 
the same order as originally loaded, This is ad- 
vantageous in managing wafers in lots. 



If a load lock chamber having a buffer for 
holding a plurality of wafers Is used as the load 
lock chamber 10 or 11, lot management can be 
easily achieved by using a buffer capable of hold- 

5 ing wafers as many as those which can be held by 
the turn table 1a, and by means of the following 
steps: first, the wafers are withdrawn from the car- 
rier C on the loading stage 7 or 8 in ascending 
order from the lowest slot. They are loaded onto 

70 the buffer of the load lock chamber 10 or 11 in 
descending order from the top slot, and withdrawn 
in the order from the bottom. 

Thereafter, the direction of rotating the turn 
table la is inverted in loading and unloading oper- 

75 ations, thereby inverting the order of the wafers in 
batches. For example, the first and second transfer 
members 12 and 13 access the turn table la in the 
position 15, and the turn table 1a is rotated coun- 
terclockwise in a loading operation and clockwise 

20 in an unloading operation. The wafers on the turn 
table 1a are inserted in the buffers of the load lock 
chambers 16 ad 17 in the carrying-out area in 
descending order from the top slot, and withdrawn 
therefrom in ascending order from the lowest slot, 

26 thereby Inverting the order of the wafers. As a 
result, the wafer in the top slot, which has been 
withdrawn last from the carrier C in the loading 
stage 7 or 8, is withdrawn first from the load lock 
chamber 16 or 17. The carrier C which has be- 

30 come vacant in the loading stage 7 or 8 is trans- 
ferred by the traverser 6 to the unloading stage 19 
and 20. The wafers withdrawn from the load lock 
chamber 16 or 17 are inserted in the carrier C in 
descending order from the top slot. Thus, the wa- 

35 fers are returned to the carrier by which they have 
been carried into the system in the same order as 
originally loaded. This is advantageous in man- 
aging wafers in lots. 

With the above-described structure and opera- 

40 tion, it is unnecessary to provide a special interface 
between the present system and another distribut- 
ing mechanism. In addition, since wafers are in- 
serted in the carrier in descending order and with- 
drawn therefrom in ascending order, no wafer ex- 

45 ists below the wafer which is currently handled. 
Therefore, wafers are kept clean. 

In the above embodiment, when a predeter- 
mined number of wafers are placed on the turn 
table la, the turn table la is stood vertically. Then, 

50 ions are injected into the wafers by a terminal unit, 
such as the terminal unit T shown in Fig. 3. In this 
embodiment, the transfer area where the transfer 
members 12 and 13 are arranged is in a common 
atmosphere to the process area where the turn 

55 table la is arranged. 

The above embodiment Is further advanta- 
geous in the following respects. The carrier 
input/output port 4 has two distinct carrier stages 
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4a, i.e., the carrier stage 4a for receiving a carrier 
transferred by the transfer robot from the external 
device, and the carrier stage 4a for carrying a 
carrier holding wafers which have been processed 
by the present system to outside. Therefore, the 
carrier robot can receive a carrier C holding pro- 
cessed wafers Immediately after transmitting a car- 
rier C to the system from outside. Further, since 
the present system has the buffer stages 5a and 
50a, It can temporarily store carriers C, unless the 
transfer robot works timely with the present sys- 
tem. 

Moreover, since two loading stages and two 
unloading stages are provided, upon completion of 
transferring wafers to or out of a carrier on one 
stage, a carrier on the other stage can be handled 
immediately. In this way also, an unnecessary wait 
time is reduced, thereby Increasing the wafer trans- 
fer speed. 

Fig. 2 shows the structure of the gates of the 
load lock chambers 10, 11, 16 and 17. The wafer 
port is formed on a plane 21 which forms an angle 
of 45* with the vertical axis of the chamber. A gate 
G for opening and closing the port is attached to a 
rotational member 22 which rotates on a horizontal 
axis Q. Thus, since the gate G does not move 
laterally, and moves within only a small range, it 
requires only a small space. The gate G may be 
moved vertically, instead of rotating. 

If the carrying-in area and the carrying-out area 
include two load lock chambers each as in the 
above embodiment, one can be used in a wafer- 
input operation while the other can be used in a 
wafer-output operation. The number of the load 
lock chambers is not limited to two, but may be 
one, three, or more. 

If each of the carrying-in and carrying-out 
areas include a load lock chamber having a posi- 
tional deviation detecting member, the reduction of 
the process efficiency due to malfunction can be 
suppressed to minimum. Because, if malfunction 
occurs in the carrying-in area, the direction of wafer 
distribution can be reversed, thereby making use of 
the positional deviation detecting member in the 
carrying-out area. 

The positional deviation detecting member 
need not necessarily be incorporated in load lock 
chambers, but may be arranged in a position which 
can be accessed by the carrying-in member 9 
located outside the process chamber. 

Further, this embodiment is advantageous in 
that the transfer steps can be controlled easily, 
since the system is symmetrized and the traverser 
6 moving between the carrying-in and carrying-out 
areas SI and S2 is used. However, the system 
need not necessarily be symmetric. 

The present invention can also be applied to a 
case wherein wafers are transferred between dif- 



ferent gas atmospheres, as well as between dif- 
ferent pressure atmospheres as described in the 
embodiment. 

5 Claims 

1. A processing system comprising: 

a first casing (1) defining a space in which 
the pressure is highly decreased and an object 
10 is processed; 

a second casing (1) defining a space con- 
nected to the space defined by said first cas- 
ing via a path through which the object is 
transferred, the pressure of the space defined 
75 by said second casing being highly decreased; 

a carrying-in opening (10b, lib) formed in 
said second casing to allow the objects to be 
carried into said second casing; 

a carrying-out opening (16b, 17b) formed 
20 in said second casing and distinct from said 

carrying-in opening to allow the objects to be 
carried out of said second casing; 

a first load lock chamber (10, 11), con- 
nected to said carrying-in opening and having 
26 a gate for opening and closing said carrying-in 

opening; 

a second load lock chamber (16, 17), con- 
nected to said carrying-out opening and having 
a gate for opening and closing said carrying- 

30 out opening, said second load lock chamber 

defining a space which is controllable in pres- 
sure independently of a space defined by said 
first load lock chamber; 

first transfer means (12), mounted in said 

35 second casing, for transferring the objects from 

said first load lock chamber through said 
carrying-in opening to said second casing; 

second transfer means (13), mounted in 
said second casing, for transferring the objects 

40 from said second casing through said carrying- 

out opening to said second load lock chamber, 
said second transfer means being distinct from 
said first transfer means and able to operate 
independently of said first transfer means; 

45 a carrying-in port (10a, 11a) formed in said 

first load lock chamber so as to communicate 
with a space outside said first and second 
casing, said carrying-in port being opened and 
closed by a gate; 

50 carrytng-in means (9) for carrying the ob- 

jects Into said first load lock chamber through 
said carrying-in port; 

a carrying-out port (16a, 17a) formed in 
said second load lock chamber so as to com- 

55 municate with a space outside said first and 

second casings, said carrying-out port being 
opened and closed by a gate; and 

carrying-out means (18) for carrying out 
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the objects from said second load lock means 
through said carrying-out port. 

2. A system according to claim 1, characterized 

in that said first load lock chamber (10, 11) 5 
comprises detecting means (D) for detecting 
positional deviation of the object. 

3. A system according to claim 1, wherein said 
carrying-in and carrying-out openings (10b, io 
lib, 16b, 17b), said first and second load lock 
chambers (10, 11, 16, 17). said carrying-in and 
carrying-out ports (10a, 11a, 16a, 17a), said 

first and second transfer means (12, 13), and 
said carrying-in and carrying-out means (9, 18) 75 
are respectively arranged in symmetrical fash- 
ion. 



ber (16, 17). 

12. A system according to claim 11, characterized 
in that said second casing includes a storage 
section (14) for storing a dummy which is to 
be placed on said stage (la) as a dummy of 
said object, said first transfer means (12) trans- 
fer the dummy from said storage section (14) 
to said stage (1a), and said second transfer 
means (13) transfer the dummy from said 
stage (la) to said storage section (14). 



4. A system according to claim 1, characterized 

in that there are provided a plurality of said 20 
carrying-in openings (10b, 11b), carrying-out 
openings (16a, 17a), first load lock chambers 
(10, 11), second load lock chambers (16, 17), 
carrying-in ports (10a, 11a), and carrying-out 
ports (16a. 17a). 25 

5. A system according to claim 1, characterized 
in that said first load lock chamber (10, 11) 
stores one object. 

30 

6. A system according to claim 1, characterized 
in that said second load lock chamber (16, 17) 
stores a plurality of objects. 

7. A system according to claim 1, characterized 35 
in that said first load lock chamber (10, 11) 
stores a plurality of objects. 

8. A system according to claim 1, characterized 

In that said second load lock chamber (16, 17) 40 
stores one object. 

9. A system according to claim 1, characterized 
in that said first and second casings (1) contain 

a common atmosphere. 45 

10. A system according to claim 9, characterized 
in that said first casing (1) comprises a pro- 
cess chamber for ion injection, and said pro- 
cess chamber includes a stage (la) on which a so 
plurality of objects are placed. 

11. A system according to claim 10, characterized 
in that said first transfer means (12) transfer 

the object from said first load lock chamber 65 
(10, 11) to said stage (1a), and said second 
transfer means (13) transfer the object from 
said stage (la) to said second load lock cham- 
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